Role of the phosphatidylinositol 3'-kinase/PTEN/Akt kinase pathway in tumor necrosis factor-related apoptosis-inducing ligand-induced apoptosis in non-small cell lung cancer cells.
Tumor necrosis factor (TNF)-related apoptosis-inducing ligand (TRAIL)/APO-2L is a member of the TNF superfamily and has been shown to have selective antitumor activity. We here show that TRAIL does not induce apoptosis in some non-small cell lung cancer (NSCLC) cells. These cells are resistant to TRAIL because of the phosphatidylinositol 3'-kinase (PI3-K)-dependent activation of Akt/protein kinase B. The expression of phospho-Akt varies at the functional level but not at the mRNA level in NSCLC cells. Akt induces cell survival in NSCLC cells by blocking the Bid cleavage, upstream of cytochrome c release in the mitochondrial-dependent apoptotic pathway. The use of PI3-K inhibitors, Wortmannin or LY-294002, down-regulates the active Akt and reverses cellular resistance to TRAIL. In addition, genetically altering Akt expression by transfecting dominant negative Akt, sensitizes NSCLC cells to TRAIL. Conversely, transfection of constitutively active Akt into cells that express low, constitutively active Akt, increases TRAIL resistance. Alternate to this approach, transfection with PTEN, a lipid phosphatase, promotes sensitivity to TRAIL, whereas a PTEN mutant (PTEN-G129E) at the catalytic site is inactive in dephosphorylating active Akt. Furthermore, the loss of PTEN activity or overexpression of PI3-K-dependent Akt/protein kinase B activity promotes the survival of NSCLC cells. Modulation of Akt activity by combining pharmacological drugs or genetic alterations of the Akt expression induces cellular responsiveness to TRAIL. Thus, TRAIL can be used to treat NSCLC-resistant cells when combined with agents that down-regulate Akt activity.